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Agenda for today

‣ A quick review of the basics of Climate Change

‣ Slow moving impacts

‣ Extreme events

‣ Challenges to Agriculture



Past warming is correlated with latitude

Source:  NASA



Predicting Future Climate Change

Source: NOAA

We rely on GCMs to:
‣ Predict the future
‣ Understand the past
‣ Numerical “parallel 

Earth”



Modeling precipitation is difficult.

Source:  Wehner and Prabhat, SCIDEC



Future emissions scenarios not optimistic

Van$Vuuren$et$al,$2011$

“Representative 
Concentration 

Pathways”



The higher emissions, the higher warming



Projected Temperature Increases

Meehl%et%al,%2012%



Less model agreement on projected 
precipitation patterns



Daily Mean Temperature has risen. Right here.



Maximum Temperature rises slowly



Nights are getting warmer



Same thing is happening in Fresno



How much of this warming is CO2 and Volcanoes?



Extreme events will become more frequent.
In short, climate is the description of the long-term pattern of weather in a particular 
area. 
Some scientists define climate as the average weather for a particular region and 
time period, usually taken over 30-years. It's really an average pattern of weather for 
a particular region (Source: NASA)



Measuring the impacts of climate on 
agriculture.



Impacts are softened through crop switching.



Global Slowdown in Growth of Yields of Major 
Crops



US Soy, Wheat and Corn do not like extreme 
heat.



Impact of climate on perennial crops



Perennials generate significant revenue.



Almond area has exploded.



Temperature sensitivity varies by month.



Almond Yields as a function of February 
minimum temperature.



Predicted impact of 2 degree warming on 
yields.



Projected impacts statewide.



Projected impacts statewide.



All of this ignores the availability of irrigation 
water. 



Conclusions

• Studying impacts of climate requires good 
understanding of
–Weather sensitivity of crops
–Adaptation opportunities
–Forecasts of Climate/Weather
–Markets and Price sensitivities

• Currently predicted impacts on cherries 
cause for concern.

• Largest uncertainty is irrigation water 



Thank you!

‣ auffhammer@berkeley.edu
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